Effective polyethyleneimine-mediated gene transfer into zebrafish cells.
Polyethyleneimine (PEI) has been broadly studied as a leading nonviral gene delivery carrier because of its relatively high transfection efficiency in a wide range of cell types. Here, we report gene transfer in zebrafish cells (ZF4) using PEI as a gene carrier and lipofectamine as a control. Formations of PEI-DNA complexes were characterized by a series of measurements. The particle size of PEI-DNA complexes decreased from 274 to 132 nm, the surface charge gradually increased from -26 to 29 mV, and the cytotoxicity for zebrafish cells was observed with increasing proportion of PEI. Gel retardation assay showed that DNA was completely bound by PEI with a negative-to-positive charge ratio of 4. It was observed by transmission electron microscopy that the morphology of PEI-DNA complexes was spherical with smooth surfaces. Flow cytometry revealed that the optimum transfection efficiency (27%) mediated by PEI was obtained at an negative-to-positive charge ratio of 8, which was higher than that with lipofectamine. Luciferase activity assay confirmed the increase in reporter gene expression probably due to a more efficient formation of complex between DNA and PEI than DNA and lipofectamine. In conclusion, our study demonstrates that PEI may be applied as an effective gene carrier to mediate gene transfer into zebrafish cells.